Pathologic effects of external-beam irradiation on human vocal folds.
We sought to better characterize pathologic changes that occur in the human vocal fold after radiotherapy for head and neck cancer. In a blinded, controlled study of archived tissue, we evaluated postirradiation salvage laryngectomy vocal fold tissue without evidence of malignant disease. Clinical and demographic patient data were collected. In a blinded fashion, irradiated tissue was compared to nonirradiated, benign control tissue. Histomorphometric analysis was used to assess muscle and collagen organization, superficial lamina propria (SLP) and vocal ligament thickness, vocalis muscle fiber area, collagen content, and hyaluronic acid content. Immunohistochemical analysis was used to assess the content of type I collagen, type IV collagen, vimentin, fibronectin, alpha-smooth muscle actin, matrix metalloproteinase 9, and laminin. Twenty irradiated vocal folds were evaluated and compared to control specimens. Collagen and muscle disorganization was noted in the irradiated specimens. The SLP and vocal ligament thicknesses and the mean muscle fiber diameters did not differ significantly. The SLP fibronectin and the vocalis muscle and SLP collagen content were significantly increased in the irradiated vocal folds, and the SLP collagen content increased significantly with time between irradiation and resection. The laminin content of irradiated vocalis muscles was significantly decreased. Radiotherapy results in significant vocal fold tissue changes. Having more precisely defined these changes, we plan continued investigation seeking targeted preventive and therapeutic interventions for improved vocal quality following radiotherapy.